
A SURVEY OF HEX MESH MODIFICATION TECHNIQUES:
WHERE WE ARE AND WHERE WE ARE GOING

Michael J. Bordena and Jason F. Shepherdb

Sandia National Laboratories∗

PO Box 5800, MS 0847
Albuquerque, NM 87109

amborden@sandia.gov
bjfsheph@sandia.gov

The development of algorithms that effectively modify all-hexahedral finite element meshes is currently
an active area of research. Mesh modification can be used to improve mesh quality, reduce the time
required to create a mesh, and improve finite element analysis results. Automatic, local modification of
all-hexahedral meshes, however, has proven elusive because of the global effects of local modifications.
This presentation will cover several hex mesh modification algorithms including refinement, coarsening,
grafting[1], and mesh cutting[2][3]. A discussion of the work that the authors and others have done in
mesh modification will introduce the topic and examples will be shown that illustrate the current abilities
of the different algorithms.

The presentation will then focus on the future needs and possible research directions of mesh modification.
This discussion will include the need for more general mesh coarsening algorithms, robust feature capture
for mesh cutting, and better local control for mesh refinement. Ideas will also be presented on how mesh
modification can be used to extend and improve current meshing algorithms in pursuit of a general 3D
hex mesher.
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